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(57) An insertion body includes a base arranged in
the central axis, a rotating body on an outer periphery of
the base to be rotatable around the central axis, and ca-
pable of rotating the rotation unit on an external side of
the rotating body according to rotation of the rotative force
transmitting section of the rotative force transmission unit
provided on an inner side of the rotating body around the
longitudinal axis, and a channel which includes a guide
provided at the base such that the rotative force trans-
mitting section is able to be guided between a first posi-

tion in which the rotative force transmitting section in the
longitudinal axis is able to be inclined from the central
axis when the rotative force transmission unit is inserted
from the outside to the inside and a second position in
which the rotative force transmitting section in the longi-
tudinal axis is parallel to the central axis and a rotative
force is able to be transmitted to the rotating body from
the rotative force transmitting section, and through which
the rotative force transmission unit is inserted through
the opening end and the guide.
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Description

Technical Field

[0001] The present invention relates to an insertion ap-
paratus and an insertion body that can be inserted into
a narrow hole, and a rotation unit and a rotative force
transmission unit that can be detachably attached to the
insertion body.

Background Art

[0002] For example, an insertion section of an endo-
scope disclosed in Jpn. Pat. Appln. KOKAI Publication
No. 2007-185394 includes a rotative force transmission
unit including a rotation gear and a drive shaft fixed to a
proximal end of the rotation gear. When a rotative force
is transmitted to the rotation gear via the drive shaft of
the rotative force transmission unit, a cylindrical spiral
section including inner teeth engaged with the rotation
gear rotates according to rotation of the rotation gear.
[0003] In general, an outer diameter of a rotation gear
at a distal end of a rotative force transmission unit is great-
er than an outer diameter of a drive shaft at a proximal
end thereof. Accordingly, when a rotative force transmis-
sion unit is inserted through an insertion section of an
endoscope from a proximal end side to a distal end side
thereof, a channel of the insertion section needs to have
an internal diameter equal to or greater than an outer
diameter of the rotation gear. In order to secure space
for housing an extension member that extends to the
interior of the insertion section, such as a light guide bun-
dle, an imaging cable, and a treatment tool insertion
channel, the insertion section needs to have a large di-
ameter.
[0004] It is obvious, on the other hand, that the diam-
eter of the insertion section can be made small when the
rotative force transmission unit is provided in the order
of the drive shaft and the rotation gear from an interme-
diate point between the distal end and the proximal end
of the insertion section.

Summary of Invention

[0005] It is therefore an object of the present invention
to provide an insertion body and an insertion apparatus
in which a rotative force transmission unit can be ar-
ranged in an installation space (channel) from an inter-
mediate point between a distal end and a proximal end
of an insertion section, and a rotation unit and a rotative
force transmission unit that can be detachably attached
to the insertion body.
[0006] One aspect of an elongated insertion body of
an insertion apparatus in which a rotation unit rotatable
around a central axis is provided on an external side of
the insertion body, and into which a rotative force trans-
mission unit including a rotative force transmitting section
rotatable around a longitudinal axis different from the

central axis and capable of transmitting a rotative force
to the rotation unit is able to be inserted from an outside
to an inside and removed from the inside to the outside
of the insertion body, includes: a base arranged in the
central axis; a rotating body provided on an outer periph-
ery of the base so as to be movable in a direction of the
central axis with respect to the base and rotatable around
the central axis, and capable of rotating the rotation unit
provided on an external side of the rotating body accord-
ing to rotation of the rotative force transmitting section of
the rotative force transmission unit provided on an inner
side of the rotating body around the longitudinal axis; and
a channel which includes a guide provided at the base
such that the rotative force transmitting section is able to
be guided between a first position in which the rotative
force transmitting section in the longitudinal axis is able
to be inclined from the central axis when the rotative force
transmission unit is inserted from the outside to the inside
or removed from the inside to the outside and a second
position in which the rotative force transmitting section
in the longitudinal axis is parallel to the central axis and
a rotative force is able to be transmitted to the rotating
body from the rotative force transmitting section, and an
opening end provided at a distal end of the channel, and
through which the rotative force transmission unit is in-
serted through the opening end and the guide.

Brief Description of Drawings

[0007]

FIG. 1 is a schematic view illustrating an endoscope
system according to an embodiment of the present
invention.
FIG. 2A is a schematic perspective view illustrating
a rotative force transmission unit that can be detach-
ably attached to an endoscope of the endoscope
system according to the embodiment.
FIG. 2B is a schematic front view viewed from the
arrow 2B of FIG. 2A.
FIG. 2C is a schematic perspective view illustrating
a modification example of the rotative force trans-
mission unit that can be detachably attached to the
endoscope of the endoscope system according to
the embodiment.
FIG. 3 is a schematic view illustrating an operating
section of the endoscope of the endoscope system
according to the embodiment, viewed from the back
side of FIG. 1.
FIG. 4 is a schematic vertical sectional view illustrat-
ing a part of an active bending portion, a passive
bending portion, and a part of a first flexible tube
included in the insertion section of the endoscope of
the endoscope system according to the embodi-
ment.
FIG. 5A is a schematic perspective view illustrating
a state in which a drive shaft of the rotative force
transmission unit is introduced into a proximal end
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side of the insertion section from the flexible tube
connector between the first flexible tube and the sec-
ond flexible tube, in the insertion section of the en-
doscope of the endoscope system according to the
embodiment.
FIG. 5B is a schematic vertical sectional view illus-
trating a state in which a drive shaft of the rotative
force transmission unit is introduced into the proxi-
mal end side of the insertion section from the flexible
tube connector between the first flexible tube and
the second flexible tube, in the insertion section of
the endoscope of the endoscope system according
to the embodiment.
FIG. 6A is a schematic vertical sectional view illus-
trating a state in which a drive shaft of the rotative
force transmission unit is introduced into the proxi-
mal end side of the insertion section from a flexible
tube connector between the first flexible tube and
the second flexible tube, and the rotation unit is ar-
ranged on an outer periphery of the insertion body
such that the rotation unit is rotatable with respect
to the insertion body, in the insertion section of the
endoscope of the endoscope system according to
the embodiment.
FIG. 6B is a schematic transverse sectional view of
a position along the 6B-6B line of FIG. 6A.
FIG. 7A is a schematic vertical sectional view illus-
trating a state in which a rotation axis of a driving
source is being connected to a proximal end of the
drive shaft through which the rotative force transmis-
sion unit is inserted via the insertion body and which
protrudes toward the proximal end-side with respect
to an outlet in the operating section of the endoscope
of the endoscope system according to the embodi-
ment.
FIG. 7B is a transverse sectional view of a position
along the arrow 7B-7B of FIG. 7A.
FIG. 8 is a schematic transverse sectional view illus-
trating a modification example of a restricting section
configured to restrict movement of the drive shaft of
the rotative force transmission unit to the proximal
end-side of the insertion section, in the insertion sec-
tion of the endoscope of the endoscope system ac-
cording to the embodiment.

Brief Description of Embodiments

[0008] Hereinafter, an embodiment for carrying out the
present invention will be described with reference to
FIGS. 1 to 8.
[0009] As shown in FIG. 1, an endoscope system 10
of the present embodiment includes an endoscope (in-
sertion apparatus) 12, a control unit 14 including an im-
age processing unit such as an image processor, not
shown, and configured to control the entire system 10, a
light source unit 16, a display unit 18 such as a monitor,
and an input unit 20 such as a keyboard and a mouse.
[0010] The light source unit 16 is electrically connected

to the control unit 14. The display unit 18 and the input
unit 20 are electrically connected to the control unit 14.
The light source unit 16 may be omitted if a light source
is provided at a distal-end rigid portion 52 of an insertion
section 32, which will be described later, of the endo-
scope 12.
[0011] In the endoscope system 10 of the present em-
bodiment, a rotative force transmission unit 22 shown in
FIG. 2A and the driving source 24 shown in FIG. 1 can
be detachably attached to the endoscope 12. That is, the
endoscope 12 includes a channel 30 which defines an
insertion path to and from which the rotative force trans-
mission unit 22 and the driving source 24 are attached
and detached.
[0012] The endoscope 12 includes an insertion section
(insertion apparatus) 32 inserted into a narrow hole, such
as the interior of a tube, and an operating section 34
provided on a proximal end of the insertion section 32.
The insertion section 32 is inserted into lumina, such as
the interior of the large intestine and the interior of the
small intestine. One end of a universal cable 36 is con-
nected to the operating section 34. A scope connector
36a is provided at the other end of the universal cable
36. The scope connector 36a is connected to the control
unit 14 and the light source unit 16.
[0013] The insertion section 32 includes an elongated
insertion body 42, and a rotation unit 44 to be able to be
attached to and detached from an outer periphery of the
insertion body 42 and rotatable around a central axis C,
which will be described later, of the insertion body 42.
The rotation unit 44, which is rotatable around the central
axis C, can be attached to and detached from an external
side of the insertion body 42. The rotative force trans-
mission unit 22, capable of transmitting a rotative force
to the rotation unit 44 on a rotation gear 172, which will
be described later, around a longitudinal axis L different
from the central axis C, can be inserted into the insertion
body 42 from an outside to an inside thereof, and can be
detached from the insertion body 42 from the inside to
the outside thereof.
[0014] The insertion body 42 includes, in the order from
a distal end to a proximal end thereof, the distal-end rigid
portion 52, an active bending portion 54, a passive bend-
ing portion 56 which passively bends when an external
force is applied thereto, a first flexible tube 58, and a
second flexible tube 60. The central axis C of the insertion
section 32 is defined by the distal end (distal end of the
distal-end rigid portion 52) and the proximal end (proxi-
mal end of the second flexible tube 60) of the insertion
body 42.
[0015] The active bending portion 54 and the passive
bending portion 56 are connected via a bending tube
connector 62. The passive bending portion 56 and the
first flexible tube 58 are connected via a relay connector
64. The first flexible tube 58 and the second flexible tube
60 are connected via a flexible tube connector 66. An
anti-break member 68 is provided between the second
flexible tube 60 and the operating section 34. That is, the
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insertion body 42 includes the bending tube connector
62, the relay connector 64, and the flexible tube connec-
tor 66, in addition to the distal-end rigid portion 52, the
active bending portion 54, the passive bending portion
56, the first flexible tube 58, and the second flexible tube
60.
[0016] Distal ends of a variety of types of extension
members 12a, such as an observation optical system,
an illumination optical system, and a treatment tool chan-
nel, extending to the interior of the endoscope 12, are
fixed to the distal-end rigid portion 52 shown in FIG. 1.
The extension members 12a of the observation optical
system and the illumination optical system are connected
to the connector 36a through the interior of the insertion
body 42, the interior of the operating section 34, and the
interior of the universal cable 36. The extension member
12a of the treatment tool channel, i.e., the channel tube
is connected to the operating section 34 through the in-
terior of the insertion body 42.
[0017] FIG. 3 illustrates a side surface on the opposite
side of the operating section 34 shown in FIG. 1. As
shown in FIG. 3, the operating section 34 includes a treat-
ment tool insertion opening 72, to which a proximal end
of the extension member 12a of the treatment tool chan-
nel is connected. Accordingly, a treatment tool inserted
from the treatment tool insertion opening 72 protrudes
from the distal end of the distal-end rigid portion 52
through the extension member 12a, i.e., the treatment
tool channel.
[0018] As will be described later, the operating section
34 includes an attachment portion 192 which is arranged
in parallel to the treatment tool insertion opening 72 and
to and from which the driving source 24 can be attached
and detached.
[0019] As shown in FIG. 3, a bending operation knob
74 is provided on an outer surface of the operating section
34 as a bending operation input part to which a bending
operation of the active bending portion 54 is input. In the
interior of the operating section 34, a not-illustrated prox-
imal end of a bending wire for bending the active bending
portion 54, is connected to the bending operation knob
74. The bending wire extends along the central axis C to
the interior of the insertion body 42 (insertion section 32),
and a distal end of the bending wire is connected to a
distal end of the active bending portion 54. When a bend-
ing operation is performed through the bending operation
knob 74, the bending wire is towed and the active bending
portion 54 is bent. The passive bending portion 56 is pas-
sively bent when an external force is applied thereto di-
rectly or indirectly via the passive bending portion 54.
When an external force in a direction perpendicular to
the central axis C is applied to the passive bending por-
tion 56, for example, the passive bending portion 56 is
bent. Furthermore, when an external force in a direction
perpendicular to the central axis C is applied to the active
bending portion 54, which has been bent, the external
force is also applied to the passive bending portion 56
via the active bending portion 54, and the passive bend-

ing portion 56 is bent.
[0020] A variety of switches 76, such as air/water sup-
ply switches and suction switches, are provided in the
operating section 34. Additionally, a rotating operation
input switch 78, via which a signal is output for relatively
rotating the rotation unit 44 around the central axis C of
the insertion body 42 to the control unit 14, is provided
in the operating section 34. The rotating operation input
switch 78 outputs a signal that causes the rotation unit
44 to rotate in a first direction when the rotating operation
input switch 78 is inclined by pressing the position indi-
cated by the reference numeral 78a, and causes the ro-
tation unit 44 to rotate in a second direction opposite to
the first direction when the rotating operation input switch
78 is inclined by pressing the position indicated by the
reference numeral 78b to the control unit 14.
[0021] The rotation unit 44 on the outer periphery of
the insertion body 42 includes: a tube body 82 extending
along the central axis C; a fin 84 extending in a spiral
manner around the central axis C over an outer peripheral
part of the tube body 82; a tube distal-end portion 86 in
a cannular shape provided at the distal end of the tube
body 82; and a tube proximal end portion 88 in a cannular
shape provided at a proximal end of the tube body 82.
[0022] FIG. 4 illustrates a configuration of the insertion
body 42 and the rotation unit 44 in the vicinity of the pas-
sive bending portion 56. FIG. 5A to 6B illustrate a con-
figuration of the insertion body 42 and the rotation unit
44 in the vicinity of the flexible tube connector 66.
[0023] As shown in FIG. 4, the active bending portion
54 includes a plurality of first joint rings 102 formed of
metal. Each of the first joint rings 102 is rotatably coupled
to the adjacent first joint ring 102. A distal end of the
bending wire, not shown, is fixed to the first joint ring, not
shown, positioned closest to the distal end side. When
the bending wire is towed, the first joint ring 102 is rota-
tionally moved around the first joint ring 102 to which the
first joint ring 102 is adjacent, and the active bending
portion 54 is bent.
[0024] The passive bending portion 56 includes a plu-
rality of second joint rings 104 formed of metal. Each of
the second joint rings 104 is rotationally coupled to the
adjacent second joint ring 104. It is to be noted that a
wire guide supporting the bending wire is not provided in
each of the second joint rings 104. Accordingly, when an
external force is applied in a direction perpendicular to
the central axis C, the second joint ring 104 rotationally
moves with respect to the adjacent second joint ring 104,
and the passive bending portion 56 is bent.
[0025] The first joint ring 102b positioned closest to the
proximal end side is fixed to the second joint ring 104a
positioned closest to the distal end side so as to fit therein.
Since the first joint ring 102b and the second joint ring
104a are fixed, the bending tube connector 62 is formed
between the active bending portion 54 and the passive
bending portion 56. Since the first joint ring 102b and the
second joint ring 104a are fixed, a thickness of a metal
part of the bending tube connector 62 formed by the first
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joint ring 102b and the second joint ring 104a becomes
larger. Accordingly, the bending tube connector 62 be-
comes less flexible than the active bending portion 54
and the active bending portion 56, and will not be bent
by an external force applied in a direction perpendicular
to the central axis C.
[0026] An outer periphery of the first joint ring 102 and
the second joint ring 104 are covered with a metal mesh
tube (braid) 106. An outer periphery of the mesh tube
106 is covered with a sheath 108. The bending portion
sheath 108 is formed of fluororubber, for example.
[0027] As shown in FIG. 4, the first flexible tube 58
includes a first helical tube (first flex) 112 formed of metal.
An outer periphery of the first helical tube 112 is covered
with a first mesh tube (first braid) 114 formed of metal.
An outer periphery of the first mesh tube 114 is covered
with a first sheath 116. The first sheath 116 is formed of
a material that is less flexible than the sheath 108 of the
active bending portion 54 and the passive bending por-
tion 56, such as a mixed resin material of polyurethane
and polyester. The bending properties of the first helical
tube 112 when an external force is applied deteriorate,
compared to a coupled body of the first joint rings 102
and a coupled body of the second joint rings 104. Ac-
cordingly, the first flexible tube 58 becomes less flexible
than the active bending portion 54 and the passive bend-
ing portion 56. The first flexible tube 58 is provided so as
to have flexibility that is high enough to be bent by an
external force applied in the direction perpendicular to
the central axis C.
[0028] The second joint ring 104b positioned closest
to the proximal end side is fixed to the first helical tube
112 and the first mesh tube 114 so as to fit therein. Since
the second joint ring 104b and the first helical tube 112
and the first mesh tube 114 are fixed, the relay connector
64 is formed between the passive bending portion 56 and
the first flexible tube 58. Since the second joint 104b and
the first helical tube 112 and the first mesh tube 114 are
fixed, a thickness of a metal part of the relay connector
64 formed by the second joint ring 104b, the first helical
tube 112, and the first mesh tube 114 becomes large.
Accordingly, the relay connector 64 becomes less flexible
than the passive bending portion 56 and the first flexible
tube 58, and will not be bent by an external force applied
in a direction perpendicular to the central axis C.
[0029] A proximal end of the bending portion sheath
108 and a distal end of the first sheath 116 are positioned
at the relay connector 64. A thread 122 is wound around
the first sheath 116 and the bending portion sheath 108
in an area between the bending portion sheath 108 and
the first sheath 116, which is also coated with an adhesive
agent 124.
[0030] The extension member 12a is inserted through
an interior space of each of the first joint ring 102, the
bending tube connector 62, the second joint ring 104, the
relay connector 64, and the first helical tube 112, although
not all are shown.
[0031] The second flexible tube 60 shown in FIGS. 5A,

5B, and 6A has a configuration that is similar to that of
the first flexible tube 58. Accordingly, a detailed descrip-
tion of the second flexible tube 60 will be omitted, but the
second flexible tube 60 is provided so as to have flexibility
that is high enough to be bent by an external force applied
in a direction perpendicular to the central axis C. It is to
be noted that the cannular body indicated by the refer-
ence numeral 128 in FIGS. 5B and 6A represents a hel-
ical tube and a mesh tube provided on an outer periphery
thereof. A second cover 138b, which will be described
later, is used as a sheath. Accordingly, the first flexible
tube 58 and the second flexible tube 60 have the same
configuration.
[0032] As shown in FIGS. 5A to 6B, the flexible tube
connector 66 between the first flexible tube 58 and the
second flexible tube 60 includes a connecting mouth ring
132 formed of a metal material as a base, a distal-side
mouth ring 134, a ring-shaped rotating body 136 includ-
ing inner teeth (inner peripheral gear portion) 136a, and
first and second covers 138a, 138b, each formed in a
cylindrical shape. The connecting mouth ring 132 is ar-
ranged along the central axis C by the insertion body 42.
[0033] The distal-side mouth ring 134 is fixed to the
proximal end of the first flexible tube 58. The distal-side
mouth ring 134 includes a hollow space 134a, through
which the extension member 12a (see FIG. 4), not shown
in these drawings, is inserted. A flange 142 projecting
outward in a radial direction is provided on an outer pe-
ripheral surface on the proximal end of the distal-side
mouth ring 134. An annular portion 136b at a distal end
of the rotating body 136 can be fit in the flange 142. That
is, the proximal end of the distal-side mouth ring 134 can
be fit in the annular portion 136b of the rotating body 136.
Accordingly, the distal-side mouth ring 134 restricts
movement of the rotating body 136 toward the distal end
side of the insertion body 42, and can hold the rotating
body 136 at the proximal end of the distal-side mouth
ring 134.
[0034] The outer peripheral surface 136c of the rotating
body 136 is formed in a shape other than a circle, such
as an approximately regular octagon, so as to fit in a
fitting surface 204, which will be described later, of the
tube proximal end portion 88, for example, of the rotation
unit 44.
[0035] A distal end of the connecting mouth ring 132
is fixed to the proximal end of the distal-side mouth ring
134. The connecting mouth ring 132 includes a hollow
space 132a into which the extension member 12a (see
FIG. 4), not shown in these drawings, is inserted, and
which communicates with the hollow space 134a of the
distal-side mouth ring 134.
[0036] The rotating body 136 is provided on an outer
periphery of the connecting mouth ring 132 so as to be
movable in the axis direction along the central axis C of
the insertion body 42 and rotatable around the central
axis C. A distal end of the second flexible tube 60 is fixed
to a proximal end of the connecting mouth ring 132. Al-
though not shown, the interior space of the first flexible
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tube 58, the hollow space 134a of the distal-side mouth
ring 134, the hollow space 132a of the connecting mouth
ring 132, and the interior space of the second flexible
tube 60 communicate with one another and the extension
member 12a is inserted therethrough.
[0037] An outer peripheral surface on the proximal end
of the connecting mouth ring 132 is coated with a first
cover 138a and a second cover 138b formed of a resin
material, for example, and having insulating properties.
The first cover 138a is provided on the outer periphery
of the connecting mouth ring 132, while the second cover
138b is provided on an outer periphery of the second
flexible tube 60. Preferably, the first cover 138a should
be formed of a material harder than that of the second
cover 138b. Further, a distal end of the second cover
138b is fixed to a distal end of the first cover 138a so as
to butt thereagainst.
[0038] The first cover 138a includes an annular engag-
ing portion 144 engaged with an annular engaging por-
tion 202, which will be described later, of an inner periph-
eral surface of a tube proximal end portion 88 on an outer
peripheral surface of the first cover 138a. In the present
embodiment, an annular concave portion 144c is formed
between a pair of annular convex portions 144a and 144b
in the engaging portion 144 of the first cover 138a.
[0039] It is to be noted that the connecting mouth ring
132, the distal-side mouth ring 134, and the rotating body
136 are formed of a metal material, and are not easily
bent with respect to the first flexible tube 58 and the sec-
ond flexible tube 60. For example, even when an external
force is applied to the flexible tube connector 66 by an
inner wall such as the large intestine, the flexible tube
connector 66 will not be bent.
[0040] As shown in FIGS. 5B and 6B, a gear arrange-
ment hollow space 146 (opening end portion of the chan-
nel 30), in which a rotation gear (rotative force transmit-
ting portion) 172, which will be described later, of the
rotative force transmission unit 22 can be detachably ar-
ranged by a guide 148, which will be described later, is
formed in the connecting mouth ring 132. The gear ar-
rangement hollow space 146 is open to the outside of
the connecting mouth ring 132. As shown in FIG. 6B, the
gear arrangement hollow space 146 is formed so as to
have a transverse section approximately in the shape of
a letter U at that position. A part of the rotation gear 172
(upper area of FIG. 6B) is arranged in a position project-
ing from the gear arrangement hollow space 146, in a
state in which the rotation gear 172 is arranged in the
gear arrangement hollow space 146.
[0041] As shown in FIG. 5B, a guide 148 is pivotably
supported by the connecting mouth ring 132 in a position
close to (in the vicinity of) the gear arrangement hollow
space 146. The guide 148 rotationally moves around a
pivot shaft 148a in a direction orthogonal to the central
axis C of the insertion body 42, with respect to the con-
necting mouth ring 132. The guide 148 includes a swing
member 148b which rotationally moves around the pivot
shaft 148a, and a cylindrical member (support portion)

148c formed integrally with the swing member 148b, and
configured to guide and rotatably support the rotative
force transmission unit 22. The swing member 148b of
the guide 148 is formed so as to cover a part of the prox-
imal end side of the gear arrangement hollow space 146.
The guide 148 rotatably moves between the position
shown in FIG. 5B and the position shown in FIG. 6A.
When the guide 148 is in the position shown in FIG. 5B,
the guide 148 comes into contact with a distal end of the
first cover 138a, and thereby the maximum open position
of the guide 148 is defined. When the guide 148 is in the
position shown in FIG. 6A, the guide 148 is held by an
inner peripheral surface of the tube proximal end portion
88, and thereby the closed position is defined. Since the
cylindrical member 148c is formed integrally with the
swing member 148b, the cylindrical member 148c rota-
tionally moves as the swing member 148b of the guide
148 rotationally moves. An internal diameter of an inlet
(most distal portion) of the cylindrical member 148c is
greater than an outer diameter of a drive shaft 174, and
is smaller than an outer diameter of a proximal end of
the rotation gear 172. Accordingly, the cylindrical mem-
ber 148c can support the drive shaft 174 of the rotative
force transmission unit 22 so that the drive shaft 174 is
rotatable around the longitudinal axis L.
[0042] Therefore, a ring (ring-shaped member) 150 is
fixed to the inlet (distal-side position) of the cylindrical
member 148c of the guide 148. That is, the guide 148
includes the ring 150. The ring 150 has an internal diam-
eter equal to or greater than the maximum outer diameter
of the drive shaft 174, and smaller than the outer diameter
of the proximal end of the rotation gear 172. The ring 150
should preferably be an O ring formed of a resin material
having heat-resistance and rub-resistance properties,
such as a silicone material. The ring 150 is used as a
restricting member configured to restrict movement of
the rotation gear 172 to the proximal end side in the lon-
gitudinal axis L of each of the rotative force transmission
unit 22, the guide 148, and a channel tube 154, which
will be described later. The ring 150 does not need to be
provided at the inlet of the cylindrical member 148c of
the guide 148, and may preferably be provided on a side
closer to a proximal end than a distal end of the cylindrical
member 148c. Also, the internal diameter of the cylindri-
cal member 148c of the guide 148 does not need to be
constant, and the internal diameter of the inlet of the cy-
lindrical member 148c may be greater than the outer di-
ameter of the proximal end of the rotation gear 172.
[0043] In the connecting mouth ring 132, a cylindrical
channel mouth ring 152 for the rotative force transmission
unit 22 is fixed in a position that communicates with the
gear arrangement hollow space 146. The channel mouth
ring 152 is fixed watertight to the connecting mouth ring
132. A distal end of the channel tube 154 for the rotative
force transmission unit 22 is fixed to an outer peripheral
surface of the channel mouth ring 152. Accordingly, the
drive shaft 174, which will be described later, of the ro-
tative force transmission unit 22 can be inserted through
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the interior of the channel tube 154. The channel tube
154 extends through the interior of the insertion body 42
along the longitudinal axis C toward the proximal end
direction.
[0044] The channel tube 154 is fixed watertight to the
channel mouth ring 152, and is arranged in parallel to
the treatment tool channel tube, which is one of the ex-
tension members 12a.
[0045] As shown in FIG. 2A, the rotative force trans-
mission unit 22 includes the rotation gear (rotative force
transmitting portion) 172 formed in an approximately co-
lumnar shape and including an outer peripheral gear (ex-
ternal teeth) 172a on an outer periphery thereof, and the
drive shaft 174. The rotation gear 172 has an outer di-
ameter greater than an outer diameter of the drive shaft
174. The rotation gear 172 is fixed to a distal end of the
drive shaft 174. The longitudinal axis L of the rotative
force transmission unit 22 is defined by the rotation gear
172 and the drive shaft 174.
[0046] The drive shaft 174 is formed in multiple layers
by interlacing metal threads woven into a mesh cylindrical
shape, or is formed of a multi-layer wire obtained by in-
terlacing wire rods wound in a clockwise direction and a
counterclockwise direction, for example, and has rotation
followability and flexibility. As shown in FIG. 2B, the prox-
imal end of the drive shaft 174 is formed in a circular
shape, for example. A D-shaped concave portion 176
which fits a D-shaped rotation shaft 184 of the driving
source 24, which will be described later, is formed at a
proximal end of the drive shaft 174. Accordingly, the ro-
tation of the rotation shaft 184 of the driving source 24 is
transmitted to the drive shaft 174, and the rotation of the
drive shaft 174 is transmitted to the rotation gear 172.
[0047] As shown in FIG. 7A, the driving source 24 in-
cludes a motor body 182, a rotation shaft 184, and a
motor cable 186. A distal end of the motor cable 186 is
detachably connected to the control unit 14. An outer
shape of a transverse section of the rotation shaft 184
orthogonal to the rotation shaft 184 of the motor body
182 and an outer shape of a transverse section of the
motor body 182 are formed approximately in the shape
of a letter D, for example.
[0048] As shown in FIG. 7A, the operating section 34
includes an attachment portion 192, which defines the
outlet 192a at the proximal end of the drive shaft 174 of
the rotative force transmission unit 22 and to which the
driving source 24, which will be described later, config-
ured to transmit a rotative force to the proximal end of
the drive shaft 174 is attached. A holding ring 194 con-
figured to hold an outer periphery of the motor body 182
is provided in the attachment portion 192.
[0049] The channel tube 154 shown in FIGS. 5B and
6A is inserted through the outlet 192a of the attachment
portion 192 through the interior of the insertion body 42
and the interior of the operating section 34. Accordingly,
the proximal end of the channel tube 154 is open into the
outlet 192a of the attachment portion 192.
[0050] As described above, in the flexible tube connec-

tor 66 and the second flexible tube 60 of the insertion
body 42, the gear arrangement hollow space 146, the
ring-shaped member 150, the cylindrical member 148c
of the guide 148, the channel mouth ring 152, the channel
tube 154, and the attachment portion 192 are defined in
the order from the distal end to the proximal end, and
thereby the channel 30 is formed as an insertion path
through which the rotative force transmission unit 22 is
inserted.
[0051] As shown in FIGS. 5B, 6A, and 6B, the rotation
unit 44 is movable along the central axis C of the insertion
body 42. In particular, the rotation unit 44 can be detach-
ably attached to the insertion body 42 via the distal-end
rigid portion 52.
[0052] The tube body 82 is formed of a resin material
such as polyurethane. The tube body 82 includes a gap
G between an outer peripheral surface of the bending
portion sheath 108 shown in FIG. 4 and an outer periph-
eral surface of the first flexible tube 58 shown in FIG. 6A.
That is, the tube body 82 is provided in a state in which
a gap G is provided between the tube body 82 and the
outer peripheral portion of the insertion body 42. This
prevents friction between the insertion body 42 and the
tube body 82 when the rotation unit 44 rotates with re-
spect to the insertion body 42.
[0053] The tube distal-end portion 86 is formed of a
material softer than that of the tube body 82, such as a
rubber material. As shown in FIG. 4, the gap G between
the rotation unit 44 and the bending portion sheath 108
becomes smaller in an inner peripheral part of the tube
distal-end portion 85 than a part of the tube body 82 on
the side of the inner peripheral direction.
[0054] The tube proximal end portion 88 of the rotation
unit 44 may be integrally formed with the tube body 82,
or may be separately formed. The tube proximal end por-
tion 88 is formed in an annular shape, and includes a
convex engaging portion 202, which can be engaged with
the concave portion 144c of the engaging portion 144 of
the flexible tube connector 66, on an inner peripheral
surface on the proximal end side of the tube proximal
end portion 88. An internal diameter of the engaging por-
tion 202 is smaller than the maximum outer diameter of
the convex portion 144a of the engaging portion 144 of
the flexible tube connector 66, and is approximately equal
to the minimum outer diameter of the concave portion
144c of the engaging portion 144 of the flexible tube con-
nector 66. Accordingly, when the rotation unit 44 moves
to the position shown in FIG. 6A from the position shown
in FIG. 5B, the engaging portion 202 projecting inward
in a radial direction of the tube proximal end portion 88
of the rotation unit 44 is elastically deformed together
with the periphery thereof, extends over the convex por-
tion 144a of the engaging portion 144 of the flexible tube
connector 66, and is engaged with the convex portion
144c. While the engaging portions 144 and 202 are en-
gaged with each other, the tube proximal end portion 88
exhibits a force capable of maintaining the engaged
state.
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[0055] The fitting surface 204, which has a shape that
is the same as that of the outer peripheral surface 136c
of the rotating body 136 and fits in the outer peripheral
surface 136c of the rotating body 136, is formed on an
inner periphery of the tube proximal end portion 88 on
the side closer to the distal end than the engaging portion
202. An outer peripheral surface of the rotating body 136
and the fitting surface 204 shown in FIG. 6B are formed
in an approximately octagonal shape, for example. The
fitting surface 204 exists without a gap on the outer pe-
riphery in a position farther from the pivot shaft 148a of
the guide 148, as shown in FIG. 6A. Accordingly, the
fitting surface 204 fits in the outer peripheral surface 136c
of the rotating body 136, and plays a role of regulating
rotational movement of the guide 148.
[0056] In the tube proximal end portion 88, an annular
convex portion 206 projecting inward in a radial direction
is formed on the side closer to the distal end of the tube
proximal end portion 88 than the fitting surface 204. The
proximal end of the annular convex portion 206 includes
a step (annular contact surface) 206a formed so as to
contact with a distal end surface of the rotating body 136,
and has a large internal diameter such that the annular
convex portion 206 is movable along the central axis C
with respect to the external side of the flange 142 of the
distal-side mouth ring 134.
[0057] The fin 84 extending over the outer peripheral
part of the tube body 82 is formed of a rubber material,
for example. The fin 84 is fixed to the tube body 82 by
gluing or welding, for example. As shown in FIG. 1, the
fin 84 extends in a clockwise spiral manner when viewed
from the proximal end direction. The fin 84 of the rotation
unit 44 contacts with the lumen wall when the insertion
section 32 of the endoscope 1 is inserted into a lumen
such as the interior of the small intestine or the large
intestine. In this state, the rotating body 136 and the ro-
tation unit 44 are rotated around the central axis C with
respect to the insertion body 42. Thereby, an impelling
force in a direction along the central axis C is applied to
the insertion section 32.
[0058] Next, an action of the endoscope system 10 ac-
cording to the present embodiment will be described. In
the description given below, an assembly procedure for
attaching the rotative force transmission unit 22 and the
rotation unit 44 to the insertion body 42 and attaching the
driving source 24 to the operating section 34 will be main-
ly discussed.
[0059] As shown in FIGS. 5A and 5B, the cylindrical
member 148c of the guide 148 is tilted such that the lon-
gitudinal axis L of the guide 148 is inclined from the central
axis C of the insertion body 42 (first position of the guide
148).
[0060] The drive shaft 174 of the rotative force trans-
mission unit 22 shown in FIG. 2A is introduced from a
proximal end thereof to the proximal end side of the in-
sertion body 42 through the ring-shaped member 150 of
the flexible tube connector 66, the cylindrical member
148c of the guide 148, the channel mouth ring 152, and

the channel tube 154 shown in FIG. 5A. Since the prox-
imal end of the rotation gear 172 has an outer diameter
greater than an outer diameter of the drive shaft 174,
movement of the rotation gear 172 is restricted by the
ring-shaped member 150. In this case, the longitudinal
axis L of the rotative force transmission unit 22 is inclined
from the central axis C of the insertion body 42.
[0061] As shown in FIG. 7A, the proximal end of the
drive shaft 174 is in the interior or in the vicinity of the
attaching portion 192. In this state, the driving source 24
shown in FIG. 7A is attached to the attaching portion 192,
and the rotation shaft 184 is made to fit in the D-shaped
concave portion.
[0062] Further, the guide 148 in the position shown in
FIGS. 5A and 5B is rotationally moved to the position
shown in FIG. 6A (second position of the guide 148).
Thereby, the rotation gear 172 is housed in the gear ar-
rangement hollow space 146 by the cylindrical member
148c of the guide 148. At this time, the longitudinal axis
L of the rotative force transmission unit 22 is parallel to
the central axis C of the insertion body 42. In this state,
the rotating body 136 in the position shown in FIGS. 5A
and 5B is relatively moved toward the proximal end side
of the insertion body 42 to the position shown in FIG. 6A.
Thereby, as shown in FIG. 6B, inner teeth 136a of the
rotating body 136 and an outer peripheral gear portion
172a of the rotation gear 172 are engaged with each
other.
[0063] Therefore, the rotation unit 44 in the position
shown in FIG. 5B is relatively moved toward the proximal
end side of the insertion body 42 to the position shown
in FIG. 6A. At this time, the engaging portion 202 of the
rotation unit 44 comes into contact with the convex por-
tion 144a of the first cover 138a via the external side of
the rotating body 136, and the external side of the guide
148. By further moving the rotation unit 44 and elastically
deforming the engaging portion 202 of the rotation unit
44 and the convex portion 144a of the first cover 138a,
the engaging portion 202 of the rotation unit 44 is made
to fit in the concave portion 144c of the first cover 138a.
[0064] At the same time, the rotating body 136 is rota-
tionally moved as appropriate in the peripheral direction
and aligned such that the outer peripheral surface 136c
of the rotating body 136 and the fitting surface 204 of the
tube proximal end portion 88 fit in each other. Further,
the fitting surface 204 of the tube distal-end portion 88 is
made to fit in the outer peripheral surface 136c of the
rotating body 136.
[0065] At this time, depending on the position of the
rotating body 136, the annular portion 136b at the distal
end of the rotating body 136 comes into contact with the
step 206a of the annular convex portion 206.
[0066] The insertion section 32 of the endoscope 12
becomes operational in this state. That is, the rotation
unit 44 of the insertion section 32 becomes rotatable in
the first direction and the second direction with respect
to the central axis C.
[0067] For example, when the rotation unit 44 of the
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insertion section 32 is rotated in the first direction, the
position indicated by the reference numeral 78a of a ro-
tation operation input switch 78 shown in FIGS. 1 and 3
is pressed in a state in which the endoscope system 10
shown in FIG. 1 is activated. The press signal of the ro-
tation operation input switch 78 is input to the control unit
14 via the universal cable 36 and the connector 36a. The
control unit 14 rotates the rotation shaft 184 of the driving
source 24 in the first direction via the motor cable 186
and the motor body 182. As the rotation shaft 184 is ro-
tated in the first direction, the drive shaft 174 is rotated
in the first direction. Since the drive shaft 174 is rotated
in the first direction, the rotative force is transmitted to
the rotation gear 172, and the rotation gear 172 is rotated
in the first direction. Thereby, the rotating body 136 en-
gaged with the rotation gear 172 is rotated in the first
direction. As the rotating body 136 rotates in the first di-
rection, the rotation unit 44 fitting in the rotating body 136
rotates in the first direction.
[0068] When the rotation unit 44 of the insertion section
32 is rotated in the second direction, the position indicat-
ed by the reference numeral 78b of the rotation operation
input switch 78 is pressed in a state in which the endo-
scope system 10 shown in FIG. 1 is activated.
[0069] In the present embodiment, the fin 84 extends
in a clockwise spiral manner when viewed from the prox-
imal end direction. Accordingly, when the rotating body
136 and the rotation unit 44 rotate in a clockwise direction
(first direction) when viewed from the proximal end direc-
tion, on the other hand, an impelling force toward the
distal end direction is applied to the insertion section 32.
Thereby, the insertion properties of the insertion section
32 in a lumen are improved. When the rotating body 136
and the rotation unit 44 are rotated in a counterclockwise
direction (second direction) when viewed from the prox-
imal end direction, an impelling force toward the proximal
end direction is applied to the insertion section 32. There-
by, the extraction and removal properties of the insertion
section 32 in a lumen are improved.
[0070] After the endoscope 12 is used, the endoscope
12 is cleaned, disinfected, sterilized, and then reused. A
simple explanation of this procedure is as follows.
[0071] The procedure starts by removing the rotation
shaft 184 of the driving source 24 from the concave por-
tion 176 at the proximal end of the drive shaft 174.
[0072] The rotation unit 44 is moved to the distal end
side of the insertion body 42, and the engaging portions
144 and 202 in the state shown in FIG. 6A are disen-
gaged. Thus, engagement of the outer peripheral surface
136 of the rotating body 136 and the fitting surface 204
of the rotation unit 44 is released. That is, the rotation
unit 44 is moved to the position shown in FIG. 5B with
respect to the insertion body 42. After that, the rotating
body 136 is moved so as to fit in the flange 142 of the
distal-side mouth ring 134, and thereby the outer periph-
eral gear portion 172a of the rotation gear 172 and the
inner teeth 136a of the rotating body 136 are disengaged
from each other.

[0073] After that, the rotative force transmission unit
22 is removed from the channel 30 of the insertion body
42 by rotationally moving the guide 148 as shown in FIG.
5B, that is, by inclining the longitudinal axis L of the ro-
tation gear 172 from the state parallel to the central axis
C of the connecting mouth ring 132.
[0074] Thus, the interior of the channel 30 can be
cleaned using a brush or the like, not shown, in a state
in which the rotation unit 44 and the rotative force trans-
mission unit 22 are removed from the insertion section 32.
[0075] The following effects are obtained according to
the present embodiment.
[0076] The rotative force transmission unit 22 can be
attached to the endoscope 12 from an intermediate point
between the distal end and the proximal end of the in-
sertion body 42. That is, according to the embodiment,
it is possible to provide the insertion body 42 in which the
rotative force transmission unit 22 can be arranged in an
arrangement space (channel 30) from an intermediate
point between the distal end and the proximal end of the
insertion section 32, the insertion section (insertion ap-
paratus) 32, and the rotation unit 44 and the rotative force
transmission unit 22 which can be detachably attached
to the insertion body 42. Since the rotation gear 172 is
attached to the insertion body 42 after insertion of the
drive shaft 174 of the rotative force transmission unit 22,
it is possible to prevent the outer diameter of the insertion
body 42, positioned closer to the proximal end than the
position in which the rotation gear 172 is attached, from
increasing due to the size of the rotation gear 172.
[0077] In the present embodiment, the guide 148 rota-
tionally moves around the pivot shaft 148a, and the ro-
tative force transmission unit 22 is detachably attached
to the insertion body 42, by way of illustration. The rotative
force transmission unit 22, however, may be configured
not to be able to be removed from the insertion body 42,
as long as the rotative force transmission unit 22 can be
attached from an intermediate point between the distal
end and the proximal end of the insertion body 42.
[0078] By arranging the ring-shaped member 150 in
the guide 148, it is possible to regulate movement of the
rotative force transmission unit 22 to the proximal end
side. More specifically, movement of the rotation gear
172 to the proximal end side in the direction of the lon-
gitudinal axis L is prevented. Thereby, it is possible to
prevent unintended disengagement of the outer periph-
eral gear portion 172a of the rotation gear 172 and the
inner teeth 136a of the rotating body 136.
[0079] The rotation unit 44 according to the present
embodiment can attach to and detach from the insertion
body 42, and the rotative force transmission unit 22 and
the driving source 24 can attach to and detach from the
endoscope 12. Accordingly, cleaning and the like of the
interior of the channel 30 can be easily performed. Fur-
ther, cleaning and the like of the outer peripheral surface
of the insertion body 42 can be easily performed.
[0080] When the rotation unit 44 is attached to and
detached from the insertion body 42, the inner peripheral
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surface of the rotation unit 44 prevents the guide 148
from opening to the outside of the connecting mouth ring
132, fits in the rotating body 136, and regulates a range
in which the rotating body 136 can move. That is, the
rotating body 136 is held in a state in which the rotating
body 136 fits in the flange 142 of the distal-side mouth
ring 134 in the state shown in FIG. 5B, and the rotating
body 136 is movable only between the distal end of the
guide 148 and the step (contact surface) 206a in the state
shown in FIG. 6A. Accordingly, when the rotative force
transmission unit 22 is attached to and detached from
the insertion body 42, it is possible to prevent the rotating
body 136 from interfering, and when a rotative force from
the rotative force transmission unit 22 is transmitted to
the rotation unit 44, it is possible to easily transmit the
rotative force.
[0081] When the rotative force transmission unit 22 is
attached to and detached from the insertion body 42,
since the swing member 148b and the cylindrical member
148c of the guide 148 rotationally move around the pivot
shaft 148a, it is not necessary to add an excessive force
that is large enough to bend the drive shaft 174 to an
angle close to 90°, for example. By providing the guide
148 in the present embodiment, the rotative force trans-
mission unit 22 can be easily attached to and detached
from the channel 30 without adding an excessive force
to the drive shaft 174 of the rotative force transmission
unit 22.
[0082] In the present embodiment, the engaging por-
tion 144 shown in FIGS. 5A to 6A and the engaging por-
tion 202 shown in FIGS. 5B and 6A are engaged with
each other, but this configuration may preferably be re-
versed. That is, the convex portion of the first cover 138a
on the outer peripheral surface of the flexible tube con-
nector 66 and the concave portion on the inner peripheral
surface of the tube proximal end portion 88 may be en-
gaged with each other.
[0083] In the present embodiment, the ring 150 is fixed
to the inlet of the cylindrical member 148c of the guide
148, as shown in FIGS. 5A to 6A, by way of illustration.
A similar effect can be obtained by fixing a ring (ring-
shaped portion) 150a in the vicinity of a distal end portion
of the drive shaft 174, as shown in FIG. 2C, instead of
the ring 150. The ring 150a can be formed of a material
that is similar to that of the ring 150.
[0084] Furthermore, the structure shown in FIG. 8 may
be adopted while using the ring 150 or instead of using
the ring 150, or while using the ring 150a or instead of
using the ring 150a. An annular convex portion (ring-
shaped portion) 152a is formed on an inner peripheral
surface of the distal end portion of the channel mouth
ring 152, and a concave portion 174a, in which the an-
nular convex portion 152a of the channel mouth ring 152
fits, is formed on an outer peripheral surface of the drive
shaft 174. With these structures, an effect similar to that
of when the rings 150 and 150a are used can be
achieved.
[0085] The annular convex portion 152a of the channel

mouth ring 152 and the concave portion 174a of the drive
shaft 174 are exaggerated in FIG. 8; however, the annular
convex portion 152a should only be large enough to be
able to hold the outer peripheral surface of the drive shaft
174. That is, depending on the relationship between the
internal diameter of the annular convex portion 152a and
the outer diameter of the drive shaft 174, the convex por-
tion 174a on the outer peripheral surface of the drive
shaft 174 does not necessarily need to be provided.
[0086] A motor is used as the driving source 24 in the
present embodiment by way of illustration, but the rota-
tion shaft 184 may be manually rotated.
[0087] Further, the rotation unit 44 is attached to the
insertion body 42 of the endoscope 12 in the above-de-
scribed embodiment by way of illustration, but the appa-
ratus to which the rotation unit 44 is attached is not limited
to the endoscope 12. For example, it is also possible to
adopt the structure of inserting the rotative force trans-
mission unit 22 from an intermediate point of the insertion
body 42 such as a surgical manipulator (insertion appa-
ratus) to a proximal end side, and attaching the rotation
unit 44 to an outer periphery of the insertion body 42.
[0088] Although the embodiment have been specifical-
ly explained with reference to the drawings, the present
invention is not restricted to the foregoing embodiment,
and it includes all embodiments effected without depart-
ing from the gist thereof.

Reference Signs List

[0089] 12··· Endoscope (Insertion apparatus), 22··· Ro-
tative force transmission unit, 30··· Channel, 32··· Inser-
tion section, 42··· Insertion body, 44··· Rotation unit, 58···
First flexible tube, 60··· Second flexible tube, 66··· Flex-
ible tube connector, 82··· Tube body, 84··· Fin, 88··· Tube
proximal end portion, 132··· Connecting mouth ring
(base), 132a··· Hollow space, 134··· Distal-side mouth
ring, 134a··· Hollow space, 136··· Rotating body, 136a···
Inner teeth, 136b··· Annular portion, 136c··· Outer periph-
eral surface, 138a··· First cover, 138b··· Second cover,
142··· Flange, 144··· Engaging portion, 144a, 144b··· An-
nular convex portion, 144c ··· Annular concave portion,
146··· Gear arrangement hollow space, 148··· Guide,
148a··· Pivot shaft, 148b··· Swing member, 148c··· Cy-
lindrical member, 150··· Ring (ring-shaped member),
152··· Channel mouth ring, 154··· Channel tube, 172···
Rotation gear, 172a··· Outer peripheral gear portion,
174··· Drive shaft, 202··· Engaging portion, 204··· Fitting
surface, 206··· Annular convex portion, 206a··· Step.

Claims

1. An elongated insertion body of an insertion appara-
tus in which a rotation unit rotatable around a central
axis is provided on an external side of the insertion
body, and into which a rotative force transmission
unit including a rotative force transmitting section ro-
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tatable around a longitudinal axis different from the
central axis and capable of transmitting a rotative
force to the rotation unit is able to be inserted from
an outside to an inside and removed from the inside
to the outside of the insertion body, the insertion body
comprising:

a base arranged in the central axis;
a rotating body provided on an outer periphery
of the base so as to be movable in a direction
of the central axis with respect to the base and
rotatable around the central axis, and capable
of rotating the rotation unit provided on an ex-
ternal side of the rotating body according to ro-
tation of the rotative force transmitting section
of the rotative force transmission unit provided
on an inner side of the rotating body around the
longitudinal axis; and
a channel which includes a guide provided at
the base such that the rotative force transmitting
section is able to be guided between a first po-
sition in which the rotative force transmitting sec-
tion in the longitudinal axis is able to be inclined
from the central axis when the rotative force
transmission unit is inserted from the outside to
the inside or removed from the inside to the out-
side and a second position in which the rotative
force transmitting section in the longitudinal axis
is parallel to the central axis and a rotative force
is able to be transmitted to the rotating body from
the rotative force transmitting section, and an
opening end provided at a distal end of the chan-
nel, and through which the rotative force trans-
mission unit is inserted through the opening end
and the guide.

2. The insertion body according to claim 1, wherein the
rotative force transmitting section of the rotative force
transmission unit is arranged on a distal side than
the guide in the central axis of the insertion body in
a state that the rotative force transmission unit is
inserted through the channel and the guide is in the
second position.

3. The insertion body according to claim 1, wherein the
guide includes a pivot shaft provided on the base, a
swing member which is configured to swing around
the pivot shaft, and a support portion provided on
the swing member and configured to guide the rota-
tive force transmission unit.

4. The insertion body according to claim 1, wherein the
support portion supports the rotative force transmis-
sion unit such that the rotative force transmission
unit is rotatable around the longitudinal axis.

5. The insertion body according to claim 1, wherein the
channel includes a restricting member configured to

restrict movement of the rotative force transmitting
section to a proximal side of each of the rotative force
transmission unit and the channel in the longitudinal
axis.

6. The insertion body according to claim 5, wherein the
restricting member of the channel includes a ring-
shaped member which permits rotation of the rota-
tive force transmission unit around the longitudinal
axis of the rotative force transmission unit and pre-
vents movement of the rotative force transmission
unit in a direction of the longitudinal axis.

7. The insertion body according to claim 1, wherein the
guide is provided in the vicinity of the opening end.

8. The insertion body according to claim 1, wherein the
opening end is open into an outside of the base.

9. An insertion apparatus comprising:

an insertion body according to claim 1; and
a rotative force transmission unit which is able
to be inserted from an outside to an inside of the
insertion body and removed from the the inside
to the outside of the insertion body, which in-
cludes a rotative force transmitting section
which is rotatable around a longitudinal axis dif-
ferent from the central axis of the insertion body,
and which is capable of transmitting a rotative
force to a rotation unit provided on an external
side of the insertion body, the rotative force
transmission unit including a drive shaft which
is able to be inserted through the channel, and
which is configured to transmit a driving force
from a proximal side to a distal side in the lon-
gitudinal axis and configured to transmit the driv-
ing force to the rotative force transmitting sec-
tion.

10. The insertion apparatus according to claim 9, where-
in
the rotative force transmitting section includes an
outer peripheral gear portion on an outer periphery
of the rotative force transmitting section, and
the rotating body includes an inner peripheral gear
portion to which a rotative force from the outer pe-
ripheral gear portion is transmitted, on an inner pe-
riphery of the rotating body.

11. The insertion apparatus according to claim 9, com-
prising a restricting member configured to restrict
movement of the rotative force transmitting section
to the rotative force transmission unit and a proximal
side of the channel in the longitudinal axis, the re-
stricting member being provided on at least one of
the rotative force transmission unit and the channel.
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12. The insertion apparatus according to claim 11,
wherein
the rotative force transmission unit includes a drive
shaft which is able to be inserted through the chan-
nel, and which is configured to transmit a driving
force from the proximal side to the distal side in the
longitudinal axis and configured to transmit the driv-
ing force to the rotative force transmitting section,
and
the restricting member of the channel includes a ring-
shaped member which permits rotation of the drive
shaft around the drive shaft and prevents movement
of the drive shaft in a direction of the longitudinal axis.

13. The insertion apparatus according to claim 11,
wherein
the rotative force transmission unit includes a drive
shaft which is able to be inserted through the chan-
nel, and which is configured to transmit a driving
force from the proximal side to the distal side in the
longitudinal axis and configured to transmit the driv-
ing force to the rotative force transmitting section,
and
the restricting member of the rotative force transmis-
sion unit includes a ring-shaped member which per-
mits rotation of the drive shaft around the drive shaft
and prevents movement of the drive shaft in a direc-
tion of the longitudinal axis.

14. The insertion apparatus according to claim 11,
wherein
the rotative force transmission unit includes a drive
shaft which is able to be inserted through the channel
and which is configured to transmit a driving force
from the proximal end side to the distal end side in
the longitudinal axis and configured to transmit the
driving force to the rotative force transmitting section,
a proximal end of the rotative force transmitting sec-
tion has an outer diameter greater than the maximum
outer diameter of the drive shaft,
the restricting member of the channel is in the guide,
and
the restricting member of the guide has an internal
diameter equal to or greater than the maximum outer
diameter of the drive shaft and an internal diameter
smaller than an outer diameter of the proximal end
of the rotative force transmitting section.

15. The insertion apparatus according to claim 9, further
comprising a rotation unit which is able to be attached
to and detached from the external side of the inser-
tion body, and which is rotatable around the central
axis.

16. A rotation unit which is able to be attached to an
external side of the rotating body of the insertion body
according to claim 1, and is rotatable according to
rotation of the rotating body.

17. The rotation unit according to claim 16, wherein the
rotation unit is movable along the central axis with
respect to the base between a position which is sep-
arated from the guide and in which a rotative force
is not able to be transmitted from the rotative force
transmitting section to the rotation unit, and a posi-
tion which covers the guide and in which a rotative
force from the rotative force transmitting section is
able to be transmitted.

18. A rotative force transmission unit which is able to be
inserted to and removed from the channel of the in-
sertion body according to claim 1.
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